
US 20060060251A1 

(12) Patent Application Publication (10) Pub. N0.: US 2006/0060251 A1 
(19) United States 

Gamard et al. (43) Pub. Date: Mar. 23, 2006 

(54) GAS CYLINDER DISPENSING VALVE 

(76) Inventors: Stephan C.F. Gamard, Kenmore, NY 
(US); Bryan R. Bielec, Hamburg, NY 
(US); Gregory B. Eytchison, Huron, 
OH (US); Joe Quest, Ridgeville, OH 
(US); Anthony R. Polakowski, Avon 
Lake, OH (US); Je?'rey A. Smalheer, 
Parma, OH (US) 

Correspondence Address: 
PRAXAIR, INC. 
LAW DEPARTMENT - M1 557 

39 OLD RIDGEBURY ROAD 
DANBURY, CT 06810-5113 (US) 

(21) Appl. No.: 10/947,212 

(22) Filed: Sep. 23, 2004 

26 

@W @5 
27 

38 

40/ 
12 

Publication Classi?cation 

(51) Int. Cl. 
F16K 21/00 (2006.01) 

(52) U.S. c1. ............................................................ .. 137/613 

(57) ABSTRACT 

A gas cylinder dispensing valve having an internal ?oW path 
provided With a pressure regulator. A biased isolation valve 
is provided Within the How path betWeen the pressure 
regulator and a gas inlet of the valve and a How control valve 
is provided Within the How path betWeen the pressure 
regulator and a gas outlet to discharge the gas. Both isolation 
valve and the How control valve can be manipulated by a 
single control knob Which When set in an off position closes 
the isolation valve. The control knob can be rotated from the 
off position to select discrete, calibrated ?oW rates or an 
auxiliary position in Which gas may be dispensed at a 
regulated pressure from an auxiliary outlet port. 
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GAS CYLINDER DISPENSING VALVE 

FIELD OF THE INVENTION 

[0001] The present invention relates to a gas dispensing 
valve for dispensing gas from a compressed gas cylinder. 
More particularly, the present invention relates to such a gas 
cylinder dispensing valve in Which a How control valve is 
provided to adjust the How rate of the gas to be dispensed 
and an isolation valve is provided to cut off the How of gas. 
More particularly, the present invention relates to such a gas 
cylinder dispensing valve in Which a single control knob 
adjusts the How control valve and activates the isolation 
valve. 

BACKGROUND OF THE INVENTION 

[0002] Industrial gases such as those obtained from the 
fractionation of air, can be delivered and utiliZed With the 
use of portable compressed gas cylinders. For instance, 
hospitals routinely use portable gas cylinders containing 
breathable compressed gases for patients during the course 
of their stay. The gas cylinder is normally connected to a 
pressure regulator to reduce the pressure of the gas and a 
How meter to control the How of the gas to the patient. 

[0003] Gas cylinder dispensing valves have been intro 
duced that incorporate a pressure regulator and a How 
control valve Within a valve body. The valve body is 
designed to be connected to a gas cylinder containing the 
breathable gas to be dispensed for patient uses. The primary 
problem With the use of such dispensing valves is the 
tendency of the valve to leak betWeen its ?lling and usage. 
This is mostly due to temperature shrinkage of different 
materials utiliZed Within the valves. 

[0004] In order to overcome this problem, US. Pat. No. 
5,996,625 provides a dispensing valve that incorporates an 
isolation valve that can be set to cut off the How of the gas 
Within the valve. The device illustrated in this patent incor 
porates an isolation valve set transversely to the aXis of 
rotation of control knobs that are located at the top of the 
body of the valve. The isolation valve is not biased and is 
toggled betWeen open and closed positions by force applied 
to opposite ends of the valve that protrude from the valve 
body. The isolation valve is activated by a control knob 
having a tubular member covering the valve and provided 
With an internal cam-like surface to contact opposite ends of 
the valve to toggle the isolation valve. A top portion of the 
control knob is recessed to contain a separate control knob 
to adjust a How control valve and therefore the gas ?oW rate 
of the gas to be dispensed. Hence, setting the valve in open 
and closed positions and adjusting the How rate requires tWo 
separate motions by manipulation of the tWo control knobs. 

[0005] As Will be discussed, the present invention pro 
vides a gas cylinder dispensing valve having both a How 
control valve and an isolation valve that are both manipu 
lated by a single control knob. This simpli?es the setting of 
the valve. Moreover, the present invention alloWs the dis 
pensing valve to be constructed in a manner that is straight 
forWard and thus, far less complicated than prior art designs. 

SUMMARY OF THE INVENTION 

[0006] The present invention provides a gas cylinder dis 
pensing valve for dispensing a gas from a compressed gas 
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cylinder. In accordance With the present invention, a body of 
the valve is con?gured to couple With an open head portion 
of a gas cylinder. The body has an internal ?oW path 
communicating betWeen a gas inlet and a gas outlet. A 
pressure regulator regulates gas pressure of a How of the gas 
Within the internal ?oW path and an isolation valve is 
positioned Within the internal ?oW path, betWeen the gas 
inlet and the pressure regulator. The isolation valve has a 
linear action betWeen a closed position and an open position, 
a bias and a valve stem projecting from the body at a 
protruding portion thereof to actuate the isolation valve. 
Additionally, a How control valve is positioned Within the 
internal ?oW path, betWeen the pressure regulator and the 
gas outlet, to control How rate of the How of the gas. The 
How control valve has a rotating control shaft projecting 
from the body to adjust the How control valve. 

[0007] A control knob is provided to rotate the rotating 
control shaft and a contact element is associated With the 
control knob so as to rotate thereWith. The contact element 
is con?gured to impart motion to the isolation valve at the 
protruding portion and against the bias such that rotation of 
the control knob to and from an off position causes the 
isolation valve to move betWeen the closed position and the 
open position and adjusts the How control valve and there 
fore controls the How of the gas. 

[0008] Thus, in the present invention, the control knob is 
able to adjust both the How of the gas to be dispensed and 
to activate the isolation valve. As such, the operation of a gas 
cylinder dispensing valve is simpler than prior art designs 
that utiliZe tWo knobs for such purposes. Additionally, the 
use of a biased isolation valve alloWs the entire dispensing 
valve to be constructed With less separate moving parts. 
Other advantages of the present invention Will become 
apparent from the folloWing discussion. 
[0009] The isolation valve can be of rod-like con?guration 
and the body can have an isolation valve bore to contain the 
isolation valve and the valve stem has a shoulder. The bias 
of the isolation valve in such embodiment of the present 
invention is obtained by a spring located Within the isolation 
valve bore so that movement of the valve stem of the 
isolation valve into the isolation valve bore causes the 
shoulder to compress the spring. In any embodiment of the 
present invention, the bias of the isolation valve can be set 
in the open position. Preferably, When a spring and shoulder 
is used, the isolation valve bore is of stepped con?guration 
and the valve spring is located betWeen a step of the isolation 
valve bore and the shoulder of the valve stem. 

[0010] The How path can terminate at tWo peripheral 
openings of the valve bore. In such embodiment, the isola 
tion valve is con?gured to seal at least one of the tWo 
peripheral openings of the How path in direct communica 
tion With the gas inlet When the isolation valve is set in the 
closed position. 
[0011] Preferably, the isolation valve is of rod-like con 
?guration and has a constricted portion adapted to be moved 
adjacent to the tWo peripheral openings to alloW the How of 
the gas When the isolation valve is the open position. TWo 
spaced o-ring seals, spaced from the constricted portion are 
adapted to be positioned to isolate the one of the tWo 
peripheral openings When the isolation valve is in the closed 
position. 
[0012] The contact element in any embodiment of the 
present invention can be a tooth-like projection con?gured 
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With a cam-like action to impart motion to the valve stem, 
at the protruding portion thereof, to move the isolation valve 
against the bias to the closed position. 

[0013] A cover element can be used in connection With 
such contact element. The cover element is designed to 
cover the protruding portion of the valve stem to prevent 
particulate matter from entering the isolation valve. As such, 
the contact element imparts motion to the protruding portion 
of the valve stem through the cover element. Preferably, the 
cover element is con?gured to also cover a top section of the 
body beloW the control knob and has a ramp-like portion 
positioned to contact the tooth-like contact element. The 
cover element is also hinged to the body so as to pivot When 
contacted by the tooth-like contact element and the tooth 
like contact element has a sloped leading edge con?gured to 
contact the ramp-like portion as the control knob is moved 
to the off position. 

[0014] The How path can have a cavity betWeen the 
pressure regulator and the gas outlet. An outlet ?oW passage 
communicates at one end With the cavity and at the other end 
extends toWard the gas outlet. The cavity has a bearing 
surface and a circular seal Within the bearing surface. The 
one end of the outlet ?oW passage in communication With 
the cavity terminates at the circular seal. The How control 
valve further has a disk-shaped ori?ce plate located Within 
the cavity, adjacent the bearing surface. The disk-shaped 
ori?ce plate is connected to the control shaft and has 
peripheral, calibrated ori?ces, each calibrated for a speci?c 
?oW rate of the gas and operable to be brought into registry 
With the one end of the second outlet ?oW passage through 
rotation of the control shaft by the control knob. 

[0015] The body preferably has an auxiliary outlet in How 
communication With the cavity to discharge the gas. The 
auxiliary outlet has a spring loaded valve biased in a closed 
position to prevent escape of the gas and is con?gured to 
engage a gas coupling having a projection to open the spring 
loaded valve When the gas coupling engages the auxiliary 
outlet. The disk-shaped ori?ce plate has an auxiliary region 
of the disk Without a calibrated opening that is operable to 
be brought in registry With the one end of the second outlet 
?oW passage through rotation of the control shaft by the 
control knob When the escape of gas is desired from the 
auxiliary outlet. 

[0016] The control knob can be provided With indentations 
associated With the calibrated ori?ces, the auxiliary region 
and the off position to releasably retain the control knob in 
position at such settings. At least one spring-loaded element 
is connected to the upper section of the body to engage the 
indentations and therefore releasably retain the control knob 
in position. 

[0017] Preferably, the body can be provided With a re?ll 
port in communication With the How path betWeen the 
isolation valve and the gas inlet to alloW the gas cylinder to 
be re?lled With the gas cylinder dispensing valve coupled 
thereto. 

[0018] Any embodiment of the present invention can 
incorporate a pressure gauge connected to the body and in 
communication With the How path betWeen the pressure 
regulator and the How control valve. Such pressure gauge 
provides a visual indication of the amount of gas remaining 
in the gas cylinder for use by a patient. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] While the speci?cation concludes With claim dis 
tinctly pointing out the subject matter that applicants regard 
as their invention, it is believed that the invention Will be 
better understood When taken in connection With accompa 
nying draWings in Which: 

[0020] FIG. 1 is a front perspective vieW of a gas cylinder 
dispensing valve in accordance With the present invention; 

[0021] FIG. 2 is a rear perspective vieW of the gas 
cylinder dispensing valve illustrated in FIG. 1; 

[0022] FIG. 3 is a top plan vieW of the gas cylinder 
dispensing valve illustrated in FIG. 1; 

[0023] FIG. 4 is a fragmentary, elevational, cross-sec 
tional vieW taken along line 4-4 of FIG. 3; 

[0024] FIG. 5 is a transverse cross-sectional vieW of FIG. 
1 taken along line 5-5 of FIG. 1; 

[0025] FIG. 6 is an elevational, cross-sectional vieW taken 
along line 6-6 of FIG. 3; 

[0026] FIG. 7 is a schematic, sectional vieW of the gas 
cylinder dispensing valve illustrated in FIG. 1 shoWing an 
isolation valve in the open position; 

[0027] FIG. 8, is a schematic, sectional vieW of the gas 
cylinder dispensing valve illustrated in FIG. 1 With the 
isolation valve shoWn in the closed position; 

[0028] FIG. 9 is a fragmentary, cross-sectional vieW of the 
gas cylinder dispensing valve illustrated in FIG. 1 taken 
along line 9-9 of FIG. 3; 

[0029] FIG. 10 is a fragmentary, cross-sectional vieW of 
the gas cylinder dispensing valve illustrated in FIG. 1 taken 
along line 10-10 of FIG. 3. 

DETAILED DESCRIPTION 

[0030] With reference to FIG. 1 a gas cylinder dispensing 
valve 1 in accordance With the present invention is illus 
trated. The speci?c embodiment illustrated is designed to 
dispense oxygen for therapeutic purposes. This being said, 
such speci?c embodiment is not to be taken as limiting in 
that the present invention is equally applicable to other gas 
dispensing applications that require the use of compressed 
gas cylinders and the dispensing of the gas at a regulated 
pressure and at regulated ?oW rates. 

[0031] Gas cylinder dispensing valve 1 is provided With a 
body 10 that includes a top section 12 having a gas outlet 14 
to discharge the gas to be dispensed. As illustrated, gas outlet 
14 is in the form of a nipple-like ?tting designed to couple 
With a hose for dispensing the oxygen for therapeutic 
purposes. Body 10 is also provided a loWer section 16 that 
is con?gured to couple With an open head portion of a 
compressed gas cylinder, not illustrated, by Way of threads 
17. 

[0032] With additional reference to FIGS. 2 and 3, high 
pressure gas from the gas cylinder passes through an internal 
?oW path having internal passages Within body 12 to be 
described in more detail hereinafter. The compressed gas 
enters such internal ?oW path through a gas inlet in the form 
of an inlet opening 18 provided in loWer section 16 of body 
10 and is discharged after having been regulated through gas 
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outlet 14. A pressure gauge 19 is provided to measure the 
pressure of the high pressure gas in order to determine 
Whether the compressed gas cylinder needs re?lling and 
also, during re?lling operations, to con?rm When the com 
pressed gas cylinder is ?lled to capacity. In this regard, a 
re?ll port 20 is provided to alloW the gas cylinder to be 
re?lled With gas cylinder dispensing valve 1 attached to the 
gas cylinder. In practice, although not illustrated, re?ll port 
20 can be covered With a dust cap. A conventional high 
pressure burst ?tting 22 is provided. Burst ?tting 22 is 
designed to rupture due to excessive pressure in the gas 
cylinder and remain attached to top section 12 of body 10. 
The pressure rating for burst ?tting 22 is betWeen about 3025 
psig and about 3360 psig for use in connection With a gas 
cylinder having a ?ll pressure of about 2200 psig. 

[0033] The high pressure gas then ?oWs to an isolation 
valve, designated hereinafter by reference number 96, and 
then to a pressure regulator 24 that is designed to reduce the 
gas pressure to level suitable for patient use, for instance, 50 
psig. 
[0034] The How rate of the gas is controlled by a How 
control valve, also to be discussed in more detail hereinafter, 
Which is adjusted by control knob 26. Clockwise rotation of 
control knob 26 controls the How rate. Control knob 26 also 
functions to actuate the isolation valve by Way of a tooth-like 
projection 28 depending from control knob 26 that is pro 
vided With a sloped leading edge 30. Upon rotation of the 
control knob 26 in a counterclockWise direction, tooth-like 
projection 28 at the sloped leading edge 30 contacts a 
ramp-like portion 38 of a recessed hat-like element 48 of 
cover 40. The recessed hat-like element 48 covers a pro 
truding portion 101 of a valve stem portion of the isolation 
valve 96 to activate the isolation valve 96 and thereby cut-off 
the How of high pressure gas Within the internal ?oW path. 

[0035] Cover 40 is hinged to top section 12 of body 10 at 
a section 42 thereof, opposite to ramp-like portion 44, to 
pivotably connect cover 40 to an upright projection 44 of top 
section 12. With brief reference to FIG. 9, a rod 45 alloWs 
connection and pivotable action of such hinge. The pivotable 
connection alloWs movement of cover 40 When isolation 
valve 96 is activated and deactivated. In this regard, cover 40 
is provided With a notch 46 so that cover 40 clears gas outlet 
14 during operational movement. Cover 40 thus, covers top 
section 12 of body 10 to ease activation of isolation valve 96 
and through the use of recessed hat-like portion 48, prevents 
particulate contaminants and the like from entering isolation 
valve 96. Although less preferred, a ?exible boot covering 
protruding portion 101 of isolation valve 96 could be used 
in place of cover 40. Even less preferred, cover 40 could be 
deleted to alloW for direct activation of isolation valve 40 by 
tooth-like projection 28. 

[0036] An auxiliary outlet port 50 is provided so that gas 
cylinder dispensing valve 1 can be used for such auxiliary 
purposes as being connected to a ventilator. Additionally, a 
loW pressure relief valve 49 is provided to release pressure 
should gas cylinder dispensing valve 1 inadvertently be back 
pressured to an unacceptable extent. 

[0037] Control knob 26 is provided With a skirt 27 having 
markings indicating an “OFF” position at Which isolation 
valve is closed, calibrated ?oW rates and an auxiliary posi 
tion (“AUX”) that is used When it is desired to dispense the 
gas from auxiliary outlet port 50. Rotation of control knob 
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26 is preferably stopped at highest ?oW rate directed by Way 
of a lug 54 that depends from control knob 26 and contacts 
a projection 56 attached to projection 44. A particular ?oW 
rate or function, “OFF” or “AUX” is selected When the same 
are opposite gas outlet 14. 

[0038] Gas cylinder dispensing valve 1 is conventionally 
fabricated from forged brass. Control knob 26 and cover 40 
can be fabricated from impact resistant plastic. 

[0039] With reference to FIG. 4, compressed gas enters 
gas cylinder dispensing valve 1 through gas inlet 18, an 
opening of the internal ?oW path Which is de?ned in a ?rst 
inlet passage 60 of such internal ?oW path. First inlet 
passage 60 can contain a knoWn, porous particulate ?lter 62 
formed of sintered brass and held in place by threaded ?tting 
64. 

[0040] A re?ll passage 66 communicates betWeen ?rst 
inlet passage 60 and re?ll port 20. Re?ll port 20 is provided 
With an enlarged re?ll passage 68 situated Within re?ll port 
20. Located Within re?ll passage 68 is a knoWn re?ll valve 
assembly 70, Which for purposes of illustration is illustrated 
in an open position. Re?ll valve assembly 70 is provided 
With an inlet ?tting 72 having an inlet passage 73 and a ?lter 
74 formed of sintered brass. Additionally a movable valve 
element 76 is biased by spring 78 to an open position. When 
the cylinder is to be ?lled, a knoWn coupling is attached to 
re?ll port and the gas pressure urges valve element 76 into 
its illustrated open position. The pressure in the gas cylinder 
maintains movable valve element 76 in a normally closed 
position. 
[0041] Pressure gauge 19 also communicates With the ?rst 
inlet passage 60 by Way of an instrument passage 80 so that 
pressure gauge 19 is exposed to the gas pressure Within the 
gas cylinder. 

[0042] With reference to FIGS. 5 and 8, ?rst inlet passage 
60 leads into second and third inlet passages 82 and 84 that 
terminate at ends 86 and 88 respectively, in tWo peripheral 
openings 90 and 92 of an isolation valve bore 94. 

[0043] Isolation valve 96 is located Within isolation valve 
bore 94 and is of elongated rod-like con?guration. Isolation 
valve 96 is provided With a valve stem portion 98 and a valve 
portion 100. Valve portion 100 is formed of a constricted 
section of isolation valve 96 that alloWs for the passage of 
How When the isolation valve 96 is in an open position and 
tWo o-ring seals 102 and 110 provide a seal Within isolation 
valve bore 94. O-ring seals 102 and 104 prevent the How of 
gas from the isolation valve bore 94, When isolation valve 96 
is doWnWardly depressed into a closed position by protrud 
ing portion 101 of valve stem portion 98 that protrudes from 
the top section 12 of the body 10. Since the o-ring seals 102 
and 104 are directly exposed to high pressure gas, the gas 
pressure helps push the seals against the isolation valve bore 
94 to help in sealing. O-ring seals 102 and 104 are formed 
of an elastomeric compound, for instance, knoWn ?uorocar 
bons. The same materials are used for all other seals illus 
trated. 

[0044] Isolation valve 96 is biased in an open position by 
Way of a spring 106 that bears against a shoulder 108 of 
isolation valve 96 and those bottoms Within a step 107 of 
isolation valve bore 94. As is apparent, isolation valve 96, at 
projection 101, seats Within recessed hat-like element 48 of 
cover 40 and is thus held Within isolation valve bore 94 by 
cover 40. 
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[0045] As illustrated, isolation bore 94 is open at opposite 
ends. As such, Wipers are preferably provided by o-rings seal 
109 and 111. A further o-ring pressure seal is provided by 
o-ring 110. 

[0046] With reference to FIGS. 7 and 8, FIG. 7 illustrates 
isolation valve 96 in the open position. High pressure gas 
?oWs through second inlet passage 82, through peripheral 
opening 90 and into the isolation valve bore 94. The open 
area provided by constricted section 100 alloWs the gas to 
How through peripheral opening 92 and then out of third 
inlet passage 84. It is to be noted that peripheral openings 90 
and 92 are a much smaller transverse, cross-sectional area 
than second and third inlet passages 82 and 84 to prevent the 
force of the high pressure gas from constricting isolation 
valve 96 Within isolation valve bore 94. A further point that 
other valve designs could be used, for instance, in place of 
the constricted section, the rod-like construction of isolation 
valve 96 could be provided With connected passages that 
Would be designed to line up With peripheral openings 90 
and 92 When isolation valve 96 is to be activated into its 
open position. This, hoWever, Would require a certain degree 
of precision in operation and thus more complexity for such 
an embodiment. 

[0047] When control knob 26 is rotated to the “OFF” 
position and leading edge 30 of tooth-like projection 28 
contacts ramp-like portion 38 of cover 40, cover 40 is urged 
doWnWardly to in turn urge isolation valve 96 into the closed 
position illustrated in FIG. 8. At this point, peripheral 
opening 90 and therefore second inlet passage 82 is isolated 
betWeen o-rings 102 and 104 to prevent high pressure gas 
from ?oWing from second inlet passage 82 to third inlet 
passage 84. Rotation of control knob 26 from the “OFF” 
position, in the opposite direction, disengages depending 
tooth-like projection 28 from ramp-like portion 38 to alloW 
isolation valve 96 to return to the open position. 

[0048] As illustrated, isolation valve 96 is oriented so that 
it can be operated by a cam-like action of tooth-like contact 
element 28 as control knob 26 is rotated. This provides a 
compact layout for gas cylinder dispensing valve 1. 
Although less preferred, isolation valve 96 could be oriented 
transversely to the aXis of body 10 or in the direction of 
control knob 26. In such case, the tooth-like contact element 
28 or other contact element Would contact protruding por 
tion 101 head-on to activate isolation valve 96. 

[0049] A further point concerns the bias of isolation valve 
96, Which is biased in the open position. It is possible to bias 
any isolation valve in the closed position. This could easily 
be done With isolation valve 96 by simply reversing the 
positions of the constricted portion 100 and the tWo o-ring 
seals 102 and 104 so that at rest, o-rings seals 102 and 104 
Would isolate peripheral opening 90. In such case, hoWever, 
tooth-like contact element 28 Would have to be displaced 
and eXtended around skirt 27 to activate isolation valve 96 
into its open position. This Would of course be less preferred 
in that it Would increase the force required to operate control 
knob 28. 

[0050] With reference again to FIG. 6, third inlet passage 
84 terminates at pressure regulator 24 for reduction of 
pressure. Pressure regulator 24 is of conventional design. 
High pressure gas enters a valve seat portion 112 that is 
sealed Within second inlet passageWay 88 by an o-ring seal 
114. Valve seat portion 112 is preferably provided With the 
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?lter, not illustrated, for ?ltering particulate matter. An 
internal chamber 116 provided by dome 118 is divided into 
high and loW pressure sides 120 and 122 by a piston 124 
having peripheral o-ring seal 126. Dome 118 is held in place 
by a retaining nut 127. Integrally formed With piston 124 is 
a valve 128 that is provided With an aXial passageWay (not 
shoWn) that communicates betWeen the high and loW pres 
sure sides 120 and 122. Such passageWay is provided With 
ports 130 to alloW incoming high pressure gas ?oW through 
said aXial passageWay from loW pressure side 122 to high 
pressure side 120. If pressure is beloW a pressure set point, 
incoming gas drives piston 124 against a bias provided by a 
spring 132 urging valve 128 in the open position. 

[0051] If pressure increases, pressure bearing against pis 
ton 124 at high pressure side 120 drives valve 128 toWard 
valve seat element 112 against the bias provided by spring 
134 until ?brous tip portion 136 of valve 128 is driven 
against valve seat portion 112 sealing its internal passage 
Way. At this point, since no pressuriZed gas is acting against 
pressure regulator 24, valve 128 moves aWay from valve 
seat element 112 to re-establish the How of gas. As under 
stood by those skilled in the art, the foregoing operation at 
certain pressures can be oscillatory. 

[0052] Pressure regulator 24 can be said to divide the 
internal ?oW path for the gas into high and loW pressure 
sides. The high pressure side has been previously discussed. 
As to the loW pressure side, regulated gas ?oWs into a ?rst 
outlet passage 138 and into a cavity 140 of the How path. 
With reference again to FIG. 4, loW pressure relief valve 49 
is in communication With, cavity 140. LoW pressure relief 
valve 49 is conventional and consists of a valve 50 biased in 
the closed position by a spring 51. With additional reference 
to FIG. 9, in a manner that Will be discussed, the gas ?oWs 
through a ?rst outlet passage 142, a second outlet passage 
144 and a third outlet passage 146 that communicates With 
gas outlet 14. Gas outlet 14 can be provided With a ?lter 148 
to prevent back?oW of material into gas cylinder dispensing 
valve 1. A check valve can also be used With the advantage 
that such a device prevents back?oW of liquid. 

[0053] Cavity 140 houses a How control valve that is in the 
form of a disk-like ori?ce plate 152 having peripheral 
ori?ces that are calibrated for particular ?oW rates. Such a 
calibrated ori?ce is illustrated by reference numeral 154. 
The top of cavity 140 has a bearing surface 156 along Which 
disk-like ori?ce plate 152 rides. Disk-shaped ori?ce plate 
152 is connected to control knob 26 by Way of a control shaft 
158. When control knob 26 is rotated to speci?c positions 
that, as illustrated in FIGS. 1 and 2, are marked with How 
rates on skirt portion 27 thereof, a particular corresponding 
ori?ce, for instance ori?ce 154 is brought into registry With 
?rst outlet passage 142 to select and thereby meter a 
particular calibrated ?oW rate of gas to gas outlet 14. Sealing 
is provided by a circular seal 160 set into bearing surface 
156. 

[0054] For the sake of compact construction, control shaft 
158 is provided With a constricted portion 161 that permits 
the How of gas from second outlet passage 144 to third outlet 
passage 146. O-ring seals 162 and 163 prevent the escape of 
gas from control shaft bore 164 that contains the control 
shaft 158. 

[0055] Disk-like ori?ce plate 152 is provided With a region 
Without an ori?ce. Control knob 26 is able to be manipulated 
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to such position that is referred to in FIG. 1 as “AUX”. In 
the illustration, it is at the far left of skirt-like portion 27 of 
control knob 26. In such position, gas is unable to How out 
of gas outlet 14. The purpose of this is to alloW gas to be 
dispensed from auxiliary outlet 50 that connects to cavity 
140 via a transfer passage 170. 

[0056] A possible alternative embodiment to the How 
control valve employing disk-like ori?ce plate 152 is to have 
a knoWn vertically acting ?oW control valve that is driven by 
providing the control shaft 158 With threads to produce the 
required motion. 

[0057] Auxiliary outlet port 50 is provided With a valve 
172 that is normally driven to the closed position by gas 
pressure. Aseal is effectuated at valve 172 via an o-ring seal 
174. Valve 172 is also biased in the closed position by a 
spring 176. A specially designed and knoWn gas coupling 
can engage auXiliary outlet port 50 by Way of a projection to 
engage valve 172 and thereby urge valve 172 into the open 
position to alloW the escape of the regulated gas. 

[0058] With reference to FIG. 10, control knob 26 is 
connected to control shaft 156 by Way of a retaining stud 180 
that is located Within a recess 182 of control knob 26. Recess 
182 is covered by a cap 184. Attached to control shaft 156 
is a collar 186 that is provided With detents or indentations 
188 that correspond to positions of control shaft 156 in 
Which speci?c calibrated ori?ces and functions such as 
“OFF” and “AUX” are brought into registry With second 
outlet passage 142. A spring loaded element, Which can be 
formed of one or more bearings 190 biased by springs 192, 
engages indentations to retain control knob 26 in position in 
a releasable manner. 

[0059] A yet further possible modi?cation of gas cylinder 
dispensing valve 1 concerns the formation of tooth-like 
contact element 28. A less preferred embodiment Would be 
to attach tooth-like element 28 to an arm or the like that 
Would be connected to control shaft 158. A further alterative 
Would be to provide a contact element for isolation valve 96 
as a cam formed in the undersurface of control knob 26. All 
that it required is the particular contact element used must be 
associated With the control knob 26 so that it rotates there 
With. This being said, the forgoing alternatives are not 
preferred in that they Would not result in the compact design 
for the illustrated gas cylinder dispensing valve 1. 

[0060] While the present invention has been described 
With reference to a preferred embodiment, as Will occur to 
those skilled in the art, numerous changes, additions and 
omissions may be made Without departing from the spirit 
and scope of the present invention. 

What is claimed is: 
1. A gas cylinder dispensing valve for dispensing a gas 

from a compressed gas cylinder comprising: 

a body con?gured to couple With an open head portion of 
a gas cylinder and having an internal ?oW path com 
municating betWeen a gas inlet and a gas outlet; 

a pressure regulator to regulate gas pressure of a How of 
the gas Within the internal ?oW path; 

an isolation valve positioned Within the internal ?oW path, 
betWeen the gas inlet and the pressure regulator and 
having a linear action betWeen a closed position and an 
open position, a bias and a valve stem projecting, at a 
protruding portion thereof, from the body to actuate the 
isolation valve; 
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a How control valve positioned Within the internal ?oW 
path, betWeen the pressure regulator and the gas outlet, 
to control How rate of the How of the gas, the How 
control valve having a rotating control shaft projecting 
from the body to adjust the How control valve; 

a control knob to rotate the rotating control shaft; and 

a contact element associated With the control knob so as 
to rotate thereWith and con?gured to impart motion to 
the isolation valve at the protruding portion and against 
the bias such that rotation of the control knob to and 
from an off position causes the isolation valve to move 
betWeen the closed position and the open position and 
adjusts the How control valve and therefore controls the 
How of the gas. 

2. The gas cylinder dispensing valve of claim 1, Wherein: 

said isolation valve is of rod-like con?guration; 

said body has an isolation valve bore to contain the 
isolation valve; 

the valve stem has a shoulder; and 

the bias of the isolation valve is effected to a spring 
located Within the isolation valve bore so that move 
ment the valve stem of the isolation valve into the 
isolation valve bore causes the shoulder to compress 
the spring. 

3. The gas cylinder dispensing valve of claim 2, Wherein 
the bias of the isolation valve is in the open position. 

4. The gas cylinder dispensing valve of claim 2, wherein 
the isolation valve bore is of stepped con?guration and the 
valve spring is located betWeen a step of the isolation valve 
bore and the shoulder of the valve stem. 

5. The gas cylinder dispensing valve of claim 1 or claim 
2 or claim 3 or claim 4, Wherein: 

the How path terminates at tWo peripheral openings of the 
valve bore; and 

the isolation valve is con?gured to seal at least one of the 
tWo peripheral openings of the How path in direct 
communication With the gas inlet When in the closed 
position to cut off the How of the gas to the pressure 
regulator. 

6. The gas cylinder dispensing valve of claim 5, Wherein 
the isolation valve has a constricted portion adapted to be 
moved adjacent to the tWo peripheral openings to alloW the 
How of the gas When the isolation valve is the open position 
and tWo, spaced o-ring seals, spaced from the constricted 
portion and adapted to isolate the one of the tWo peripheral 
openings When the isolation valve is in the closed position. 

7. The gas cylinder dispensing valve of claim 3, Wherein 
the contact element is a tooth-like projection con?gured With 
a cam-like action to impart motion to the valve stem at the 
protruding portion of the isolation valve to move the isola 
tion valve against the bias to the closed position. 

8. The gas cylinder dispensing valve of claim 7, further 
comprising a cover element to cover the protruding portion 
of the valve stem and the contact element imparts motion to 
the protruding portion of the valve stem through the cover 
element. 

9. The gas cylinder dispensing valve of claim 8, Wherein: 

the cover element is con?gured to also cover a top section 
of the body beloW the control knob and has a ramp-like 
portion positioned to contact the tooth-like contact 
element; 
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the cover element is hinged to the body so as to pivot 
When contacted by the tooth-like contact element; and 

the tooth-like contact element has a sloped leading edge 
con?gured to contact the rarnp-like portion as the 
control knob is moved to the off position. 

10. The gas cylinder dispensing valve of claim 1, Wherein: 

said How path having a cavity betWeen the pressure 
regulator and an outlet ?oW passage cornrnunicating at 
one end With the cavity and at the other end extending 
toWard the gas outlet; 

said cavity has a bearing surface and a circular seal Within 
the bearing surface; 

the one end of the outlet ?oW passage terminates at the 
circular seal; and 

the How control valve has a disk-shaped ori?ce plate 
located Within the cavity, adjacent the bearing surface, 
connected to the control shaft and having peripheral, 
calibrated ori?ces, each calibrated for a speci?c ?oW 
rate of the gas and operable to be brought into registry 
With the one end of the second outlet ?oW passage 
through rotation of the control shaft by the control 
knob. 

11. The gas cylinder dispensing valve of claim 10, 
Wherein: 

the body having an auxiliary outlet in How communica 
tion With the cavity to discharge the gas; 

the auxiliary outlet having a spring loaded valve biased in 
a closed position to prevent escape of the gas and 
con?gured to engage a gas coupling having a projection 
to open the spring loaded valve When the gas coupling 
engages the auxiliary outlet; and 

the disk-shaped ori?ce plate has an auxiliary region of the 
disk Without a calibrated opening that is operable to be 
brought in registry With the one end of the second outlet 
?oW passage through rotation of the control shaft by the 
control knob When the escape of gas is desired from the 
auxiliary outlet. 

12. The gas cylinder dispensing valve of claim 11, further 
comprising: 

the control knob having indentations associated With the 
calibrated ori?ces and the auxiliary region to releasably 
retain the control knob in position; and 

at least one spring-loaded element is connected to the 
upper section of the body to engage the indentations 
and therefore releasably retain the control knob in 
position. 

13. The gas cylinder dispensing valve of claim 1 or claim 
5, further comprising the body having a re?ll port in 
communication With the How path betWeen the isolation 
valve and the gas inlet to alloW the gas cylinder to be re?lled 
With the gas cylinder dispensing valve coupled thereto. 

14. The gas cylinder dispensing valve of claim 1, further 
comprising a pressure gauge connected to the body and in 
communication With the How path betWeen the pressure 
regulator and the How control valve. 

15. The gas cylinder dispensing valve of claim 9, Wherein 
the isolation valve bore is of stepped con?guration and the 
valve spring is located betWeen a step of the isolation valve 
bore and the shoulder of the valve stern. 

16. The gas cylinder dispensing valve of claim 15, 
Wherein: 
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the How path terminates at tWo peripheral openings of the 
valve bore; and 

the isolation valve is con?gured to seal at least one of the 
tWo peripheral openings of the How path in direct 
communication With the gas inlet When in the closed 
position to cut off the How of the gas to the pressure 
regulator. 

17. The gas cylinder dispensing valve of claim 16, 
Wherein the isolation valve has a constricted portion adapted 
to be moved adjacent to the tWo peripheral openings to alloW 
the How of the gas When the isolation valve is the open 
position and tWo, spaced o-ring seals, spaced from the 
constricted portion and adapted to isolate the one of the tWo 
peripheral openings When the isolation valve is in the closed 
position. 

18. The gas cylinder dispensing valve of claim 17, 
Wherein: 

said How path having a cavity betWeen the pressure 
regulator and an outlet ?oW passage cornrnunicating at 
one end With the cavity and at the other end extending 
toWard the gas outlet; 

said cavity has a bearing surface and a circular seal Within 
the bearing surface; 

the one end of the outlet ?oW passage terminates at the 
circular seal; and 

the How control valve has a disk-shaped ori?ce plate 
located Within the cavity, adjacent the bearing surface, 
connected to the control shaft and having peripheral, 
calibrated ori?ces, each calibrated for a speci?c ?oW 
rate of the gas and operable to be brought into registry 
With the one end of the second outlet ?oW passage 
through rotation of the control shaft by the control 
knob. 

19. The gas cylinder dispensing valve of claim 18, 
Wherein: 

the body having an auxiliary outlet in How communica 
tion With the cavity to discharge the gas; 

the auxiliary outlet having a spring loaded valve biased in 
a closed position to prevent escape of the gas and 
con?gured to engage a gas coupling having a projection 
to open the spring loaded valve When the gas coupling 
engages the auxiliary outlet; and 

the disk-shaped ori?ce plate has an auxiliary region of the 
disk Without a calibrated opening that is operable to be 
brought in registry With the one end of the second outlet 
?oW passage through rotation of the control shaft by the 
control knob When the escape of gas is desired from the 
auxiliary outlet. 

20. The gas cylinder dispensing valve of claim 19, further 
comprising: 

the control knob having indentations associated With the 
calibrated ori?ces and the auxiliary region to releasably 
retain the control knob in position; and 

at least one spring-loaded element is connected to the 
upper section of the body to engage the indentations 
and therefore releasably retain the control knob in 
position. 


